We report on molecular beam epitaxy growth of symmetric InAs/InP quantum dots (QDs) emitting at telecom C-band (1.55 µm) with ultra-small excitonic fine-structure splitting of Broad wavelength emission range with a maximum wavelength emission is centered around 1.55 µm indicates a size variation of embedded QDs. Despite of a relatively high excitation power, observed emission is quite weak, which is an indication of a low QD density.
Various quantum photonics potential applications such as future quantum information processing 1 , communication and cryptography 2 require entangled and indistinguishable photons. Single semiconductor quantum dot (QD) as a source of quantum light 3, 4 is currently under active investigation particularly due to deterministic nature of produced photons and possibilities of integration in well-developed semiconductor technology. Polarizationentangled photon pairs are produced during biexciton-exciton (XX-X) radiative cascade of a single QD 5 . One of the challenges on the way towards ideal entangled photon sources is an asymmetry of the QDs which leads to energetic separation of the bright excitonic states, socalled fine-structure splitting (FSS). When the FSS is larger than the emission linewidth, the fidelity of entangled photons is significantly reduced.
It has been shown that FSS can be reduced by post-growth energy splitting compensation methods 6 , however, it would be more practical to realize an approach that allows high quality QD to be formed with smallest possible FSS. The most advanced results so far were demonstrated in the GaAs-based material system by applying special partial capping and annealing technology 7 or droplet etching method 8 . However, for long-distance optical fiber 9 applications it is necessary to have an emission with minimum attenuation at telecom C-band (1.55 μm). There are various methods allowing low QD density and single-photon emission at telecom wavelengths. The most common approach is based on the InP material system. For example, variations of the Stranski-Krastanov (S-K) QD growth process, such as ripening 10, 11 and double-capping methods, show high-purity single-photon emission 12 . Another approach is based on droplet epitaxy with low FSS values 13 and it demonstrates electrically injected entangled photon emission 14 . Strategy of QDs growth on C 3v symmetric (111) substrates, leading to vanishing FSS, also should be mentioned 15 . Recently, single 16, 17 and polarizationentangled photons 18 could be also shown in the GaAs material system under certain conditions.
Our approach towards low-density high-symmetry QDs emitting at telecom wavelength is based on a ripening technique 10, 11, 19 . In our previous works on InAs, QDs were embedded in Broad wavelength emission range with a maximum wavelength emission is centered around 1.55 µm indicates a size variation of embedded QDs. Despite of a relatively high excitation power, observed emission is quite weak, which is an indication of a low QD density.
For enhanced PL emission, QDs are embedded in a DBR structure. Fig. 1(b) shows a reflectivity spectrum of the investigated DBR sample. Reflectivity value is reaching 99% with a stop band of around 100 nm centered at telecom C-band and demonstrates a good sample quality. Optical properties of the DBR sample were directly compared with the properties of the as-grown sample, which indicates an enhanced PL emission by an order of magnitude at 1.55 µm as clearly visible in Fig. 1(a) . Spectral linewidth could be further reduced by using a high resolution PL setup and optimizing the QDs growth conditions. Insets of Fig. 2(b) show 2D and 3D AFM images of a nearly round-shaped single QD from the as-grown sample. Corresponding μ-PL spectrum from this sample is shown in Fig.2(c) . It has similar properties with QDs grown on the DBR structure. Therefore, such as-grown sample could be used for direct probing of single QDs properties and optimized conditions could be later implemented into cavity structures. By performing the power-depended measurements of QD2 and QD3 ( Fig. 2(d) ), an order of magnitude of PL intensity enhancement of QDs emission grown on DBR structure compared with the QDs in bulk is obtained. This value is in agreement with the macro-PL results ( Fig.   1(a) ). be seen in Fig. 2(b, c) . However, detailed investigation of this phenomenon is beyond the scope of the current paper.
Photoluminescence intensity mapping performed on the same QD described in Fig. 3 The line position is polarization insensitive and therefore we attribute this to a dark excitonic signature 22 , however, a detailed dark excitonic analysis is beyond the scope of this paper. For more precise fitting and analysis, we will focus our attention on the X line.
The statistical distribution of the FSS of the X line for about 20 QDs is summarized in Fig. 4 (c) exhibiting a small excitonic fine structure splitting down to ~2 µeV. Note that the measured FSS values have a narrow distribution (inset of Fig.4(c) ) in agreement with the theoretically predicted values 20 and smaller than previously reported FSS data for InAs/InP based system 13, 15 . Furthermore, the biexciton binding energy values are nearly constant and all observed QDs have the same configuration where the X line is located at higher energies of the PL spectrum. This suggests that the structure, composition, and other QD parameters are nearly identical in this spectral range 23 . Biexciton binding energies in these QDs are lower than for earlier reported quantum dashes 24, 25 or InAs/InP QDs grown by droplet epitaxy 13 and close to the Stranski-Krastanov InAs/InP QDs 26 . We suppose that the small measured excitonic fine-structure splitting values is a direct consequence of both intrinsic InAs/InP material properties and the ripening technique, which allows the formation of highly symmetric QDs. It should also be noted that during the ripening process QDs are longer exposed to the residual atmosphere in the growth chamber. Therefore QDs morphology, composition and properties could be affected. For example, it was shown that nitrogen incorporation to InAs QDs strongly affects the FSS 27, 28 . However, for more detailed analysis additional measurements are required.
In conclusion, we have demonstrated a background-free single QD emission at telecom wavelengths with ultra-small excitonic fine-structure splitting of ~2 µeV. µ-PL measurements 
